The genus Packera Á . Löve & D. Löve (Asteraceae, Senecioneae) is notorious for its morphologically variable and intergrading populations, hybrids, and regional, ecotypic, and cytological races (Fernald, 1943; Barkley, 1962; Kowal, 1975; Uttal, 1982; Bain & Jansen, 1995; Bain & Golden, 2000) . Members of the genus have chromosome numbers based on x 5 22 and x 5 23 with diploid, tetraploid, pentaploid, hexaploid, and octaploid individuals, species, races, and/or populations reported (Kowal, 1975; Morton, 1981; Bain, 1985; Freeman, 1985; Kowal, unpublished data) . Many Packera taxa are identified primarily by vegetative characters, such as pubescence, number and distribution of cauline leaves, and leaf shape, texture, and toothing. Mode of asexual reproduction is an underutilized character that is often critical for identifying Packera taxa.
The Packera paupercula (Michaux) Á . Löve & D. Löve complex constitutes the most widespread and polymorphic of the Packera species. This principally cold-temperate assemblage occurs across Canada as far north as the Arctic Circle, from Newfoundland to southern Alaska (Hultén, 1968; Porsild & Cody, 1980; Rouleau & Lamoureax, 1992; Cody, 1996; Trock, 2006) . In the U.S.A., P. paupercula occurs in the Rocky Mountains south through Colorado, the Midwest, and the Northeast. It is absent south of the Columbia River Gorge in the extreme West and from the southwestern deserts and the Great Plains, except for isolated populations in the Black Hills of South Dakota. It occurs sporadically in the southeastern U.S.A. (Uttal, 1983) .
Packera paupercula, as currently delimited, contains diploid and tetraploid cytological races (Kowal, 1975; Morton, 1981; Freeman, 1985; Kowal, unpublished data) . Most populations have a base chromosome number of 22, but in western Canada populations with x 5 23 also occur (Morton, 1981; Bain, 1985) . Barkley (1962) described two varieties of P. paupercula: the widespread, polymorphic variety paupercula, and the rare endemic of eastern bogs and floodplains, Senecio pauperculus var. crawfordii (Britton) T. M. Barkley. Although he later chose not to recognize the latter variety (Barkley, 1978) , our observations suggest that the taxon merits recognition at the species level (Mahoney & Kowal, unpublished data) . Western populations tend to be larger-headed than eastern populations and have sometimes been recognized as S. pauperculus var. thomsoniensis (Greenman) B. Boivin (Cronquist, 1955) . Because Barkley (1962) observed that head size increases gradually in P. paupercula from east to west and found no other characters with which to consistently distinguish the variety, he chose not to recognize it. Barkley (1962 Barkley ( , 1978 (Barkley, 1962 (Barkley, , 1978 . Barkley's circumscription of P. plattensis included ''several ill-defined phases…recognized by a series of morphological tendencies'' that he did not consider distinctive enough for formal recognition (Barkley, 1962: 379) . He hypothesized that populations from the uplands of Tennessee, North Carolina, and Virginia were relicts of the migration of P. plattensis through the prairie peninsula during the warm, dry hypsithermic period sometime between 9000 and 4000 years before present (Wright, 1968; Barkley, 1988) . He described a second series of populations that intergrade morphologically, suggesting introgressive hybridization between P. plattensis and P. paupercula from Wisconsin and southern Minnesota south to northern Missouri (Barkley, 1962 (Barkley, , 1963 . A third group of populations, his ''stoloniferous phase'' (Barkley, 1962: 379) , produces new rosettes from the tips of long, unbranched, slender, pale, underground stolons and occurs in sandy to rocky habitats from the Ozarks east through the Prairie Peninsula to Ohio. Our new varieties correspond to these three phases.
Twenty-five chromosome counts from typical Packera plattensis, excluding Barkley's (1962) phases, from Great Plains populations in Kansas (17 counts), Minnesota (2), Nebraska (1), North Dakota (2), and Wyoming (1) indicate these populations are tetraploid with a base chromosome number of 23 (2n 5 92); counts on plants with typical Great Plains morphology from two Wisconsin populations give the same results (Kowal, 1975; Freeman, 1985; Kowal, unpublished data) . However, counts on individuals from populations representing Barkley's (1962: 379) ''ill-defined phases'' of P. plattensis have base numbers of 22 and are largely diploid with 2n 5 44; a few tetraploid populations have 2n 5 88.
Thus, cytological evidence supports recognition of these more or less pubescent phases-or races-from central and eastern North America with chromosome numbers based on x 5 22 as something other than typical Packera plattensis. Differences in base chromosome and ploidy numbers also preclude widespread introgression between these races and P. plattensis. Examination of herbarium material and observations in the field and in five transplant gardens at the University of Wisconsin-Madison (1972 -1984 , 1974 , 1982 -1995 , 1995 indicate that these races also differ in habitat requirements and vegetative morphology. In the few areas where the Midwestern savanna race occurs within pollinating distance of P. plattensis, it occupies more mesic habitats. Because the three races have the same base number (x 5 22) as typical P. paupercula and are morphologically similar to it, we describe them under this single species as varieties.
Our forms shoots adventitiously on its roots. Proliferation of cells at a point along a root forms callus tissue from which a stem differentiates and grows to the surface where it forms a single vegetative rosette. Because these stems are vertical and do not serve as perennating organs, they are not rhizomes. Such asexual reproduction, sometimes producing clones more than a square meter in area, appears sporadically in many taxa, e.g., hexaploid P. aurea (Kowal, 1975) , and seems to be especially frequent in hybrid individuals (Kowal, 1975, pers. obs.) . However, in some taxa, such as P. plattensis and P. pseudaurea var. flavula (Greene) Trock Herbaceous perennials (hemicryptophytes), reproducing asexually by dark, horizontal, sometimes adsurgent rhizomes (mostly 1-3 cm 3 1.5-2+ mm diam.), at or just below the ground (rarely adventitious shoots on roots present in addition); stems (2.5-)4-6 dm. Leaves firm-textured, medium green, persistently lightly arachnoid to tomentose, sometimes glabrate; rosette leaves petiolate, (6-)8-13.5(-27) 3 (0.8-)2-3(-5) cm; blades typically shorter than or equal to petioles, broadly elliptic to elliptic-oblong to obovate to nearly round, bases attenuate, cuneate, truncate to acute, rarely subcordate, apices usually rounded, margins shallowly crenate, dentate or bidentate, sometimes with a few slender basal lobes; proximal cauline leaves petiolate, 3-7 3 (0.7-)1-2 cm; mid to distal cauline leaves sessile, gradually reduced distally, (3.5-)6-10(-13) 3 1-2(-3.7) cm; blades narrowly triangular to pandurate, usually pinnately divided proximally or throughout (segments of the divided portion and marginal teeth usually regular, symmetrical to sometimes irregular, asymmetrical), apices obtuse to round or acute. Inflorescence a corymbiform cyme, heads 7 to 19 in primary terminal cyme; sometimes with long lateral branches from proximal nodes; involucres (4.8-)5-7(-8.4) 3 3-4 (-4.8) mm, phyllaries 18 to 29, 4-6 mm. Florets 50 to 80, ray florets 10 to 17, laminae (4.5-)5-7(-9.4) 3 1.7-3.3 mm; ovaries at anthesis 1.6-2.8 mm. Achenes hirtellous or glabrous.
Distribution and ecology. Packera paupercula var. appalachiana is confined to dry sites in gravelly or rocky soil in cedar glades and on river bluffs, wooded slopes, limestone and dolomite ledges, and roadsides in the southern Appalachian Mountains of West Virginia, Virginia, North Carolina, and Tennessee (Mahoney et al., 2002: fig. 1 ).
Phenology. Flowering in April and May.
Etymology. The epithet refers to the Appalachian Mountains, where it is endemic.
Cytology. Of the two populations studied, Paint Rock Road (North Carolina, Madison Co.) is diploid with n 5 22, and Lover's Leap (Virginia, Montgomery Co.) is tetraploid with n 5 44 (Mahoney et al., 2002) .
Discussion. Packera paupercula var. appalachiana is geographically isolated from variety savannarum, variety pseudotomentosa, and P. plattensis s. str. and differs from them in means of asexual reproduction, producing rhizomes, as in the autonymic variety paupercula. However, variety paupercula only rarely occurs south of Pennsylvania and typically occurs in wet to mesic habitats. At its southeastern limit, variety paupercula is glabrous to glabrate and has narrowly elliptic-lanceolate, acute-tipped leaf blades. Variety appalachiana, in contrast, is pubescent and has broadly elliptic rosette leaf blades with blunt tips and more abruptly contracted bases; it also has shorter involucres, phyllaries, rays, and ovaries than variety paupercula and more commonly produces long branches from the proximal nodes of the main stem.
Differt a prolibus et varietatibus speciei Packerae pauperculae (Michaux) Á . Löve & D. Löve paene solum rhizomatibus absentibus et reproductionibus ab surculis ex radicibus, aliquando clonem grandes faciens; pubibus 6 permantibus sparsis ad densis, coloribus prasinis pallidibus, foliis mollibus, languescenibus celeriter ad marginibus revolutis ubi lectus; foliis rosularibus brevis, laminis ovatis, basibus truncatis ad acutis; foliis caulinis asymmetricis, pinnatifidis ad basibus ac integis ad apicibus.
Herbaceous perennials (hemicryptophytes), reproducing by adventitious shoots on roots (often abundantly), not producing rhizomes; stems (2.5-)3-5.5(-8) dm. Leaves pale green, rarely, if ever, anthocyanic abaxially, pubescent to sometimes glabrate, softtextured, quick to wilt upon collection with margins becoming revolute; rosette leaves petiolate, (7.5-)10-15(-17.5) 3 2-3.5 cm; blades typically shorter than or equal to petioles, narrowly to broadly ovate to elliptic, sometimes narrowly obovate, bases truncate to acute, apices rounded to obtuse, margins shallowly dentate; proximal cauline leaves petiolate, similar to rosette leaves, (2-)3-9 3 0.8-1.5(-2); mid to distal cauline leaves sessile, (1.5-)2.2-6(-13.4) 3 (0.3-) 0.5-1.5(-2) cm, narrowly triangular to pandurate, usually pinnately divided proximally and unlobed distally (segments of the divided portion and marginal teeth often irregular, remote, asymmetrical, ragged in appearance), apices 6 narrowly acuminate. Inflorescence a congested to open corymbiform cyme with (5)6 to 12(14) heads in the primary terminal cyme; involucres (5-)6-9(-12.3) 3 4-5(-5.9) mm, phyllaries 18 to 22, (4-)4.5-6(-8.4) mm. Florets (65)80 to 100(118), ray florets (10)12 to 16(18), laminae (5-)6-8(-9.4) 3 1.6-2.4(-2.7) mm; ovaries at anthesis (1.3-) 1. 8-2.8(-3.3) 
Phenology. Flowering in May.
Etymology. The variety is named for the savanna habitats in which it commonly occurs.
Cytology. Packera paupercula var. savannarum is diploid with n 5 22, based on 26 counts from Iowa (4) and Wisconsin (22) (Freeman, 1985; Kowal, unpublished data) .
Discussion. Like Packera plattensis, variety savannarum reproduces asexually by adventitious shoots on roots but differs in having a shallower, more easily seen, much-branched root system that commonly gives rise to large clones. Unlike P. plattensis, its praemorse caudices bear fibrous roots that are typically neither dense nor fleshy. The blades of its rosette and proximal cauline leaves are soft-textured, wilting quickly upon collection, and pale to bright green, rarely flushed with purple abaxially; they are only rarely lobed. Its cauline leaves are usually numerous and quickly reduced in size up the stem, with the ones just beneath the inflorescence often mere bracts. The middle ones are commonly pinnatifid only near the base with their tips unlobed; their segments and teeth are often irregular, remote, and asymmetrical, giving the leaf a ragged appearance. There is some tendency for the peduncles of the inflorescence to be erect rather than spreading. Barkley, 1962] ).
Herbaceous perennials (hemicryptophytes), reproducing by long, slender, pale underground stolons, mostly 3-16 cm 3 0.7-1.2(-1.8) mm diam.; stems (2.3-)3-4(-7.3) dm. Leaves firm-textured, pale green to hoary, lightly to densely arachnose-floccose to tomentose, sometimes glabrate; rosette leaves petiolate, 6-11(-17.2) 3 (1.5-)2-3.6(-4.9) cm; blades typically shorter than or equal to petioles, broadly elliptic to ovate to nearly round, bases truncate to rarely cordate, apices rounded to 6 truncate, margins coarsely to shallowly serrate to crenate; proximal cauline leaves petiolate, 2.5-4.5(-7) 3 (0.5-)1-1.6 cm; blades elliptic to ovate to obovate, bases acute to truncate to rarely cordate, apices obtuse to rounded; mid to distal cauline leaves sessile, gradually reduced distally, (1.2-)3-5(-10) 3 (0.2-)0.8-1.2(-3.7) cm; blades triangular, sometimes pandurate, pinnately divided proximally and usually unlobed distally (segments of the divided portion and marginal teeth usually regular, symmetrical), apices blunt to acute. Inflorescence a corymbiform cyme, heads 7 to 10 in primary terminal cyme; rarely with long lateral branches from proximal nodes; involucres (6-)9.1 3 4.6(-5.6) mm; phyllaries (3.5-)4-5(-6.6) mm. Florets 80 to 123; ray florets 11 to 21, laminae (5.8-)7.8 3 1.7(-2.1) mm; ovaries at anthesis 1.6-2.6 mm. Achenes hirtellous or glabrous.
Distribution and ecology. Packera paupercula var. pseudotomentosa is found in dry sandy, or gravelly to rocky soils in grasslands, barrens, savannas, wooded bluffs, and dunes from northernmost Arkansas and Missouri through Iowa and Illinois to Wisconsin, the lower peninsula of Michigan and adjacent Ontario, Indiana, and south-central Ohio. It appears to be absent from Minnesota and north of the tension zone in Wisconsin.
Etymology. Mackenzie and Bush (1902) implied that their taxon had been mistakenly referred to Packera tomentosa (as well as to P. plattensis), hence their epithet pseudo-tomentosus. It resembles P. tomentosa in producing stolons and in sometimes having the large, broadly elliptic, densely tomentose rosette leaves of that species.
Cytology. Two populations of Packera paupercula var. pseudotomentosa (one each from central Wisconsin and southern Michigan) are diploid with n 5 22 (Kowal, unpublished data); a third from Iowa was reported as 2n 5 23 II, but the accompanying camera lucida drawing indicates that this is an approximate count with 2n 5 22-23 II (Freeman, 1985) ; and one population from north-central Michigan (Otsego Co.) is approximately tetraploid (Mahoney, 2000) .
Discussion. Variety pseudotomentosa reproduces asexually by shallow underground stolons that clearly distinguish it from Packera plattensis and all other members of the P. paupercula complex. Like P. plattensis, it tends to have few cauline leaves that are only gradually reduced in size up the stem, but the middle ones are commonly unlobed distally. Our study of living populations and herbarium specimens indicates that populations in Missouri tend to be more robust and to have more highly divided cauline leaves. However, given that all produce stolons and are persistently pubescent, we treat them together and use the earliest available epithet, Mackenzie and Bush's (1902) pseudotomentosus, at the rank of variety.
DISCUSSION
The populations treated as Packera plattensis and P. paupercula form a complex that ranges through North America, with the exception of the western-and southwestern-most U.S.A. from Oregon to Texas (Trock, 2006) . They are adapted to habitats ranging from hot grasslands to the Arctic and including dry to mesic grasslands, savannas, woodlands, wet shores, swamps, marshes, and fens. This treatment represents a contribution toward the evolution of a more natural system of classification of the complex.
The most prominent ecological and morphological difference among the populations is between those of dry prairie habitats and those of more mesic habitats, and this is reflected in the traditional recognition of the two species, Packera plattensis and P. paupercula s.l., respectively (Barkley, 1962; Trock, 2006) . Taxonomic treatments have largely relied on pubescence to segregate P. plattensis from P. paupercula s.l.: P. plattensis by its more-or-less permanent pubescence and P. paupercula by its being largely glabrous at maturity (Britton, 1901; Fernald, 1950; Rydberg, 1954 Rydberg, , 1965 Cronquist, 1955; Barkley, 1962 Barkley, , 1986 Steyermark, 1963; van Bruggen, 1976; Trock, 2006) . This character, like most in the complex, is not absolute. For example, a population from north-central Texas (Parker Co., Willow Spring Cemetery) that is ecologically and morphologically P. plattensis is completely glabrous, and a population from the western shore of Lake Huron (Michigan, Presque Isle Co., Thompson's Harbor) that is ecologically and morphologically P. paupercula var. paupercula is permanently pubescent, like many in this area. However, despite such exceptions, recognition of the two species is warranted, a conclusion (Brunet, 1864) , and, although a search of the area by the junior author (August 1972) indicates that raising and stabilizing of the lake level probably has exterminated the type population, observation of the type material and populations from the vicinity of the St. Lawrence River (e.g., Kowal, 1975) west to Lake Superior shows that the nomenclaturally typical race is largely glabrous and usually occupies mesic to wet habitats, especially wet shores and fens.
Populations of drier habitats are more likely to have surfaces (e.g., leaves, stems, involucres) lightly to densely tomentose-arachnose. Such pubescence is especially prominent on the abaxial surfaces of leaf blades. The three races described and treated as varieties here include most of these populations in eastern North America. As in the entire Packera plattensis-P. paupercula complex, individuals can produce discrete clumps via lateral rosettes sprouting from the base of a flowering stem. However, different modes of asexual reproduction that result in clones clearly distinguish the three varieties. Although not expressed in all individuals and rarely evident on herbarium specimens, the differences in genetic potential for this character are constant, as far as is known. Packera paupercula var. appalachiana resembles variety paupercula in producing branching rhizomes; rarely, in addition, some individuals can produce adventitious shoots on roots. Varieties savannarum and pseudotomentosa produce only adventitious shoots on roots and only underground stolons, respectively. Besides presumably differing physiologically to adapt them to their different habitats, the three differ from each other in certain morphological tendencies, as detailed in their descriptions and in the keys. Unfortunately, these differences, though real, vary tremendously and, especially on less vigorous plants, are commonly not expressed.
As with most widely distributed taxa adapted to a range of habitats covering a significant range of latitudes and longitudes, racial differentiation occurs at various levels. Taxonomically, only the major groupings are recognized. However, Packera paupercula var. paupercula, as delimited here, still contains more than one ecotypic, geographic, and/or cytological race, and is ecologically and morphologically polymorphic. For example, on the Gaspé Peninsula, there is a race adapted to limestone, one adapted to serpentine (Kowal, 1975: 66-67) , and one putatively of hybrid origin, the taxon previously recognized as ''Senecio gaspensis Greenman'' (Kowal, 1975: 69-88) .
Here, we mention one additional race that, if unrecognized, obscures the differences among the species and varieties distinguished in this paper. Many populations from the northwestern Great Lakes region and westward are tetraploid (Morton, 1981; Bain, 1985; Kowal, unpublished data) . These are characterized by a number of tendencies: permanent pubescence; larger, oblong to oblanceolate rosette leaf blades; relatively large, symmetrical cauline leaves that are deeply pinnatifid to their tips; and large heads. Individuals reproduce asexually both by short offshoots of caudices or rhizomes and by adventitious shoots on roots. This race occupies mesic to moist habitats, which distinguishes it from the prairie species, Packera plattensis, with which it is frequently confused.
Other phenomena blur boundaries between taxa. As with most diploid populations of Packera species, P. paupercula hybridizes with other species, e.g., P. anonyma (Alph. Wood) W. A. Weber & Á . Löve, P. aurea, P. obovata, P. pseudaurea var. semicordata, P. tomentosa (Kowal, 1975; Uttal, 1982) . More significantly, the P. plattensis-P. paupercula complex in the Ozarks and the West contains more variability than is accommodated by this treatment and requires more study. Packer (Moss, 1983: 591) noted that in Alberta the species formed ''a complex in which two or three species may eventually be recognized.'' Packera plattensis s. str. occurs in prairies or prairie-like habitats. Most flowering stalks arise from praemorse caudices with dense, unbranched, rather fleshy, pale to faintly orange fibrous roots. It does not commonly reproduce asexually, at least not obviously, but some individuals and populations do produce clones by adventitious shoots on deep roots, which are almost never collected. The rosettes and flowering stalks then terminate vertical underground stems with distantly spaced, inconspicuous, scale-like leaves, which often disappear with age; such stems can be misinterpreted as stolons or even as taproots. Aerial stems are commonly densely tomentose-arachnose to floccose, especially proximally. Rosette and basal leaf blades are firm-textured, typically dark blue-green, and commonly purple abaxially, often deeply so. Such anthocyanin production probably helps protect plants from ultraviolet radiation, which is intense in their exposed prairie and bluff habitats; the trait maintains itself in the greenhouse and transplant garden and so is genetically fixed and not an environmental modification. Rosette and proximal cauline leaf blades are commonly lobed, at least basally; they may be nearly glabrous in old age. Cauline leaves tend to be few, only gradually reduced in size up the stem, and typically pinnatifid to the tip, even immediately below the inflorescence. Inflorescences are usually congested to compactly corymbose with spreading, relatively short, stout peduncles; lateral branches of the inflorescence rarely much surpass the terminal head. Heads are usually larger than most races of P. paupercula in both number and size of parts. With the recognition of our three more-or-less pubescent varieties, P. plattensis is now restricted to west of the Mississippi River with a few exceptions, such as Wisconsin and westernmost Illinois (Mahoney et al., 2002: fig. 1 ). Its range abuts and sometimes overlaps those of variety savannarum, variety pseudotomentosa, and the Great Lakes tetraploid populations of P. paupercula in Wisconsin, Minnesota, Iowa, Illinois, and/or Missouri.
In contrast to Packera plattensis, our three new varieties of P. paupercula tend to be less pubescent. Rosette and proximal cauline leaf blades tend to be medium to light green, rarely, if at all, anthocyanic, and unlobed, only rarely with a few basal lobes. Cauline leaves are usually more abruptly reduced upward and commonly subentire to bract-like immediately below the inflorescence. Inflorescences are usually open, loosely corymbose with erect to ascending, relatively long, slender peduncles; lateral branches of the inflorescence commonly surpass the terminal head.
Our key treats Packera plattensis and the varieties of P. paupercula that are currently recognized east of the Rocky Mountains. The complex needs further study, especially in the Ozarks, the western Great Lakes, and western North America. Extensive overlap in shapes, sizes, and numbers of parts necessitates the frequent use of general tendencies. The taxa are effectively polythetic, with an individual having most, but not necessarily all, the characters of a taxon. 
